Objective: the aim of the study is to determine the results obtained with laparoscopic cholecystectomy at Ramón y Cajal Hospital after 17 years of experience, comparing current results with those at the beginning of the experience. Patients studied included 69.8% of women and 30.2% of men, with a mean age of 56.95 years (range 9-94 years). In all, 54.68% of patients had a concomitant disease before surgery (hypertension, diabetes, ischemic heart disease, respiratory disease…). Surgery was performed by a staff surgeon for 58.04% of cases, and by a resident in the remaining 41.96%. Surgical indications were cholelithiasis in 75.5%, pancreatitis in 13.3%, cholecystitis in 6.3%, choledocholithiasis in 3.05%, and others in 1.2% of cases.
INTRODUCTION
Laparoscopic cholecystectomy (LC) has replaced open cholecystectomy in the treatment of patients with symptomatic gallstone disease. There is overwhelming evidence that LC offers patients less pain, shorter hospital stays, and less postoperative complications (1) (2) (3) (4) . However, although LC has shown to be a safe procedure, this technique is not devoid of risks and complications (5) (6) (7) .
The aim of the study is to analyze our experience after 17 years of LC at the "Ramón y Cajal Hospital", comparing current results with those at the beginning of our experience, particularly in relation to demographic characteristics, number of interventions performed by staff surgeons versus residents, conversion to open surgery, surgical complications, re-operation, and mean hospital stay.
MATERIAL AND METHODS
Between January 1991 and December 2007, 3933 LCs were performed at the "Ramón y Cajal Hospital"; 1, 849 Results of laparoscopic cholecystectomy in a third-level university hospital after 17 years of experience patients were operated between 1991 and 2000, and 2,084 between 2001 and 2007. Surgery was performed by 100 different surgeons, including residents. The patients studied included 69.8% women and 30.2% men, with a mean age of 56.95 years (range 9-94 years); 54.68% of patients had a concomitant disease before surgery (hypertension, diabetes, ischemic heart disease, respiratory disease…).
Surgery was performed by a staff surgeon in 58.04% of cases, and by a resident in 41.96%. Surgical indications were cholelithiasis in 75.5%, pancreatitis in 13.3%, cholecystitis in 6.3%, choledocholithiasis in 3.05%, and others in 1.2% of cases.
Evolution of cholecystectomy at the "Hospital Ramón y Cajal"
In 1991 the first LC was performed at the Hospital Ramón y Cajal (8) . During the first years of the study the procedure was only performed by 4 surgeons in the department. Gradually, all surgeons in the department, assisted by one of these four above-mentioned surgeons, were learning the laparoscopic technique. Currently our residents perform these interventions as first assistant during their first year, and perform their first LC during their second year of training. In general, residents in their fifth year, after finishing their training program, have performed 50 LCs on average as primary surgeons, and have been assistants in around 34 additional LCs (9) .
During the last 17 years, 4,813 cholecystectomies were performed in our hospital either as an open or laparoscopic approach. The number of patients operated using an open approach has decreased from 250 in 1991 to 40 in the present period (9.5%). Simultaneously, the number of patients operated on with a laparoscopic approach has increased from 1 in 1991 to 382 nowadays (90.5%) (Fig. 1) .
The algorithm for the surgical treatment of cholelithiasis in our hospital is shown in figure 2 .
Basically, in patients with jaundice or in whom lithiasis was found in the bile duct by ultrasounds, an endoscopic retrograde cholangiopancreatography (ERCP) was performed. In this way, 405 ERCPs have been performed (10.3%), basically preoperatively. However, the development of magnetic resonance cholangiography (MRC) in the last few years has decreased the number of ERCPs performed in favor of MRC.
Surgical technique
A pneumoperitoneum is created using Hasson's technique (pressure at 12-14 mmHg); however, in case of significant, a Veres needle is used. At the beginning of the experience, the French technique (with the surgeon between the legs of the patient) was selected but now we prefer the American technique (with the surgeon on the left of the patient and the assistant on the right) for all cases. LC is performed as a standardized technique with 4 trocars: one infraumbilical (Hasson), a 10-mm trocar in the epigastrium, and two 5-mm trocars in the right quadrant (anterior axillary line and mid clavicular line). Cholecystectomy starts with the dissection of the posterior part of Calot's triangle. The cystic duct and artery are identified, secured with clips, and sectioned.
In the first cases an intraoperative cholangiography was routinely performed; however, this technique is now selectively performed in cases of elevated bilirubin or transaminases, history of jaundice or pancreatitis, or presence of a main bile duct longer than 12 mm on ultrasounds. For this reason, between the period from 2000 to 2007, 598 intraoperative cholangiographies were correctly performed (28.7%); these were not possible in 84 cases (4%) due to a thin cystic duct. The presence of a lithiasis in the main bile duct as showed by cholangiography was in most cases an indication for conversion to an open approach in order to explore the bile duct; however, in a few cases we opted for a laparoscopic exploration of the bile duct or the insertion of a transcystic tube, and then performed postoperatively an ERCP procedure.
The dissection of the gallbladder was systematically addressed with electric scissors from the infundibule to the fundus. In case of bleeding from the liver bed, hemostasis is achieved with electrocoagulation, and if necessary we can use hemostatic agents such as Surgicel ® . In cases of profuse bleeding we prefer to insert a tube in contact with the liver bed. The specimen is excorporated through the infraumbilical port, using a bag in cases of perforation of the gallbladder during the dissection to avoid stones within the abdominal cavity.
For the statistical evaluation of results, the SPSS (version 14.0) program was used. Categorical variables were compared using the χ 2 test or Fisher's exact test where appropriate. A p < 0.05 was considered statistically significant.
RESULTS

Intraoperative complications
There were 402 intraoperative complications in 3,933 patients (10.2%). Most occurred during the dissection of Calot's triangle or the gallbladder:
-In 625 patients (16%), the gallbladder was perforated with drain of bile and stones to the cavity. However, we have not considered this a complication as it was no cause of conversion to open surgery or immediate postoperative complications.
-The most frequent intraoperative complication was liver bed bleeding (322 patients -8.2%) during the dissection and removal of the gallbladder. This complication never led to conversion to an open approach; however, it did result in postoperative complications including intraabdominal hematoma and abscess.
-The most important cause of bleeding was injury to the cystic artery, which occurred in 30 patients (0.76%). In 11 cases the bleeding was managed laparoscopically, and 19 patients needed conversion to an open approach.
-Common bile duct injury (CBDI) was observed intraoperatively in 8 cases because of the use of cholangiography. The presence of bile in the peritoneum was observed in 15 additional patients, but in most was secondary to an injured duct of Luschka, and stopped with the application of clips or sutures.
-Complications related to the insertion of trocars occurred in 27 patients (0.68%) due to bleeding from an injured epigastric artery, and were treated with either a suture around the hole of the trocar or with the insertion of a Foley's catheter inside the hole of the trocar. In 1 patient an intestinal perforation occurred in relation to a Veres needle, which was sutured using an open approach. There was no lesion in major vessels.
Also, 2 important lesion of the duodenum occurred during the dissection of the triangle of Calot.
Major surgical complications
Major surgical complications developed in 92 patients (2.34%), with hemoperitoneum, which occurred in 41 patients (1%), being most common. Re-operation was required for 30 cases. The other 11 cases were managed in a conservative way with fluid therapy and hemotherapy.
-CBDI was found in 13 cases (0.3%). In 8 cases the diagnosis was made intraoperatively, in 3 cases in the immediate postoperative period (stricture of CBD), and in 2 cases many months after surgery. Treatment for CBDI is shown in table I.
-In 17 cases (0.43%), a bile leak/choleperitoneum presented in the immediate postoperative period. Ten patients were treated with ERCP and papillotomy, and in seven re-operation was required.
-Intraabdominal abscesses that were treated surgically were found in 11 patients (0.28%). In two cases, residual gallstones were found.
-Other causes of re-operation were intestinal obstruction in 6 patients (0.15%), evisceration through the trocar in 3 cases (0.07%), and intraabominal sepsis in 1 case (0.02%).
In total, 51 patients were re-operated in the immediate postoperative period (1.3%). Mortality rate was 0.13% (5 patients): intraabdominal sepsis (2 cases), pulmonary embolism, acute myocardial infarction, and choleperitoneum.
Minor postoperative complications
Other minor postoperative complications included the development of incisional hernias through the trocar's incision (cause of re-operation in 35 patients -0.9%), wound infection in 35 patients (0.9%), and hemathoma of the abdominal wall in 32 cases (0.8%).
Conversion to open surgery occurred in 331 patients (8.3%), with the most important cause being gallbladder inflammation and inability to display anatomy safely. (Table II) In relation to the sex, women were predominant (72 and 68% respectively) in both decades. However, in the last decade the number of men has increased (28 vs 
DISCUSSION
Laparoscopic cholecystectomy (LC) has replaced open cholecystectomy in the treatment of patients with symptomatic gallstone disease. There is overwhelming evidence that LC offers patients less pain, shorter hospitalizations, and less postoperative complications (1-4) . This progressive replacement of the open approach by laparoscopy is clearly shown in our series (Fig. 1) . However, as can be observed in the figure, the number of open cholecistectomies has remained stable in the last years (9.5%). The indications for a primary open approach have been discussed above (10); although suspected gallbladder cancer and Mirizzi syndrome seem to be accepted by most surgeons, choledocholithiasis and cholecystitis are more controversial and depend on laparoscopic experience. The decreased number of open cholecistectomies has represented a smaller training opportunity for residents during their education. The problem starts when a laparoscopic procedure fails and conversion to an open approach becomes necessary, or in those difficult cases in which a primary open approach is indicated, as these are the cases where residents start their training in open cholecystectomy. For this reason, in spite of the fact that laparoscopic cholecystectomy is the gold standard for gallbladder disease, we should not forget training our residents in the open approach.
The results of our series should be interpreted with caution as this is a retrospective study with multiple uncontrolled variables. One of them is the high number of surgeons (more than 100, including residents) that participate in the study, and other variable is the learning curve (extending along the study), as it is every year that some junior surgeons learn the technique. However, it is important to remark that in spite of these reasons, neither major surgical complications nor the rate of re-operation or mortality have significantly changed during the study. The reason is that we have learned to avoid complications even if we perform more difficult operations as compared to the beginning.
The rate of major surgical complications in our series is 2.34%, similar to other authors in the literature (11) (12) (13) (14) (15) . One of the most feared complications during laparoscopic cholecistectomy remains CBDI.
The incidence of CBDI in the literature is around 0.2-1% (16) (17) (18) (19) (20) . In our series, the rate of CBDI was 0.3% (13 cases). We identified intraoperatively 8 cases (61.5%), here being very important the use of intraoperative cholangiography. Of these 8 cases we observed a complete section of the common bile duct in six cases that required a Roux-en-Y hepatojejunostomy. In two cases a lateral wall injury of the major biliary tree was observed and repaired with suture. In 3 cases the injury was detected in the immediate postoperative period: one lesion was healed by the electrocoagulation, and the other by clipping the CBD and right hepatic duct. These two cases presented with important intraoperative bleeding, and the lesion resulted from the application of many clips to stop bleeding without clearly seeing the vessel. In the last 2 cases the injury was identified many months after surgery: one of them presented with jaundice, and the other with a right hepatic abscess secondary to a stricture in the right hepatic duct; both of them required reoperation (right hepatectomy).
The selective or systematic use of intraoperative cholangiography has been discussed for many years (21) (22) (23) (24) . In our experience, although we have decreased the number of intraoperative cholangiographies, and perform these procedures in selected cases (28.7%), we have not seen high residual choledocholithiasis rates (2.06%). However, we think this laparoscopic skill must be taught and learned by residents during their training program.
In general, the rate of conversion described in literature is around 2-15% (25) (26) (27) (28) (29) (30) (31) . In our series the rate acquired during these 17 years is around 8.3%. This rate is higher than that in other series in the literature, but we think that all university hospitals with continuous training in laparoscopic surgery have to assume a higher conversion (but not complication) rate versus other series by other authors. In our series (32) the factors associated with conversion from laparoscopic cholecistectomy included surgeon surgical experience (learning curve), older age, male sex, presence of concomitant disease (hypertension, diabetes, ischemic heart disease, chronic bronchitis,…), performance of cholecistectomy by a staff surgeon, and cholecystitis.
A comparative analysis of both decades shows a higher participation of residents in LC (31.7 vs. 51.05%) and a rising of LC for acute cholecystitis (4.9 vs. 7.53%) in the present decade. However, in most cases we have used conservative management for cholecystitis using antibiotics and surgery in the second line.
The lower conversion rate and shorter postoperative stay in the initial period versus the second period are interesting. The reasons that can justify this could be a better selection of easy cases to be managed laparoscopically in the beginning of the learning curve. A second reason could be that initial procedures were performed by a reduced number of surgeons. In the third place, in the first period there were fewer cholecystitis operations, which is one of the most important causes of conversion.
Finally, we would like to remark that although our results are acceptable and similar to other series in the literature, they should be interpreted with caution given that this is a retrospective study with multiple uncontrolled variables. 
Resultados
RESUMEN
Objetivo: el objetivo del estudio es conocer los resultados obtenidos con la colecistectomía laparoscópica en el Hospital Ramón y Cajal en sus 17 años de experiencia, comparando los resultados actuales con los del inicio de la experiencia. 69,8% eran mujeres y un 30,2% varones con una edad media de 56,95 años (rango 9-94 años). Un 54,68% de pacientes presentaban antecedentes personales de forma previa a la intervención (hipertensión, diabetes, cardiopatía isquémica, bronquitis…). La cirugía fue efectuada por un personal del staff en el 58,04% de los casos y por un residente de cirugía en el 41,96%. Las indicaciones quirúrgicas fueron colelitiasis 75,5%, pancreatitis 13,3%, colecistitis 6,3%, coledocolitiasis 3,05% y otros 1,2%.
Resultados: la estancia media postoperatoria fue de 3,06 días. La tasa de conversión a cirugía abierta de 8,3% (331 pacien-
